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Warsow railway line between Pljusse and Pleskau, also along 
the Moscow Railway line the forest was on fire. Thousands of 
people had been ordered out to try and extinguish the flames, 
but all attempts in this direction proved futile, the only thing 
that could be done was to confine the limits of the fires. 

Dr. King, the Superintendent of the Royal Botanic Gardens, 
Calcutta, has recently issued his report for the year 1881-82. 
The Calcutta Garden may be said to be the centre of botanical 
work in India, and none can probably claim a greater antiquity, 
as the report before us is stated to be the ninety-fifth annual 
report of these Gardens. Like its predecessors the report opens 
with a description of the changes and improvements in the 
Garden itself, points which are, of course, only of local interest. 
On the subject of india-rubber yielding plants—a subject of very 
great importance—Dr. King says : “ Clara rubber (Manihot 
Claziovii) continues to grow well here ; our trees are beginning 
to seed, and from their produce I was able to distribute during 
the year a good many seedlings to tea-planters in Assam, Chitta¬ 
gong, and elsewhere. A species of Landolphia, which is one of 
the sources of the rubber collected in Eastern Africa, has (thanks 
to the exertions of Sir John Kirk, Her Majesty’s Consul-General 
at Zanzibar) been introduced to the Garden. From the seeds 
sent by Sir John Kirk a number of young plants have been 
raised, and these at present look very healthy. The cultivation of 
the plant yielding Para rubber (Hevea brasiiiensis) has been aban¬ 
doned, as the Bengal climate proves quite unsuitable for it. Of 
Castilloa, another South American rubber-yielder, we have as 
yet only eight plants, but it is being propagated as fast as 
possible.” Another important subject is that of the production 
of materials for paper-making, and of these plantain fibre 
seems to have occupied some attention. It seems that during 
the dry months, simple exposure of the sliced stems to the sun 
is a sufficient preparation for the paper-maker, provided the 
paper-mill be on the spot. What is still wanted is some cheap 
mode of removing the useless cellular tissue, so that the fibre 
may be shipped to England without the risk of fermentation 
during the voyage. The cultivation of the plantain for its fruit 
is so universal over the warmer and damper parts of India, and 
its growth is so rapid, that the conversion into a marketable 
commodity of the stems at present thrown away as useless would 
be an appreciable addition to the wealth of the country. The 
paper mulberry of China and Japan (Broussonetia papyrifera) is 
being tried in the Garden, as well as in the Cinchona plantations 
in Sikkim, as it is well known that the bark yields a splendid 
paper material. A plant which appears to be at present un¬ 
known, but which Dr. King thinks will prove a species of 
Eriophorum, is also favourably reported upon. Under the head 
of “Other Economic Plants,” mahogany, the rain-tree, and the 
Divi Divi, are said to be in considerable demand. A large in¬ 
terchange of seeds and plants has been effected during the'year, 
with other parts of India, as well as with England and the 
Colonies. 

No further news of the wreck alleged to have been seen near 
the Island of Waigatz has come to hand. Capt. Burmeister, of 
the Louise, who parted from the Dijmphna and the Varna in 
September last, is of opinion that the vessel seen is the Varna 
in her winter-quarters, simply with masts and yards lowered, 
which seem to be corroborated by the recent discovery, that the 
original message says west of Waigatz Island, where the wreck 
could not have drifted. 

Parts 11 to 16 of Dr. Chavanne’s edition of Balbi’s Geo¬ 
graphy (Vienna, Hartleben) have appeared ; they are largely 
devoted to the Austro-Hungarian monarchy. 

We need scarcely mention that Oxford is the seat of the New 
Science Club, to the meeting at Trinity College in connection 
with which we referred last week. 
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In the last sitting of the Syndicat d’Eleetrieite M. Jablochkoff 
described a new element which he has invented, and which, 
consists of sodium for the electro-positive plate, the ne¬ 
gative being, as usual, carbon. M. Jablochkoff does not 
use any exciting liquid but merely sends into his elements 
by the instrumentality of an aspirator, a current of air 
saturated with moisture. He says that soda is dissolved and 
falls to the bottom of the box where his elements are kept so 
that it may be easily collected and sold at a high price, being 
pure except for a small quantity of carbonate and of nitrate. 
According to his statement the electromotive force of this element 
is about 4 volts. 

The additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey {Ccrcopithecus callilrickus 9 ) 
from West Africa, presented by Mrs. Gretton ; a Northern Lynx 
{Felts lynx) from the Carpathian Mountains, presented by the 
Count Constantin Branieki; an Labelline Lynx {Felts isabeUina ) 
from Tibet, presented by Capt. Baldock; a Forster’s Milvago 
{Milvago australis) from Falkland Islands, presented by Dr. A. 
M. McAldonie ; an Annulated Snake {Lepiodira annulata) from 
Honduras, presented by Mr. R. E. Seabrooke; a Short-tailed 
Wallaby {Halmaturus brachyurus 9 ) from West Australia, three 
Blue-crowned Hanging Parrakeets {Loriculus galgulus) from 
Ceylon, deposited; a Moloch Monkey {Callitkrix moloch ) from 
Brazil, two Snowy Owls (Nyctea nivea 6 9 ), European, a Shore 
Lark {Eremophila alpestris), British, purchased; a Great Bustard 
(Otis tarda), European, received in exchange. 


ON THE TRANSITS OF VENUSd 

RAN SITS of Venus usually occur in pairs ; the two transits 
of a pair being separated by only eight years, but between 
the nearest transits of consecutive pairs more than a century 
elapses. We are now on the eve of the second transit of a pair, 
after which there will be no other till the twenty-first century ot 
our era has dawned upon the earth, and the June flowers are 
blooming in 2004. When the last transit season occurred the 
intellectual world was awakening from the slumber of ages, and 
that wonderous scientific activity which led to our present 
advanced knowledge was just beginning. What will be the state 
of science when the next transit season arrives God only knows. 
Not even our children’s children will live to take part in the 
astronomy of that day. As for ourselves, we have to do with 
the present, and it seems a fitting occasion for noticing briefly 
the scientific history of past transits, and the plans for observing 
the one soon to happen. 

When the Ptolemaic theory of -the solar system was in vogue, 
astronomers correctly believed Venus and Mercury to be 
situated between the Earth and the Sun, but as these planets 
were supposed to shine by their own light, there was no reason 
to anticipate that they would be visible during a transit, if indeed 
a transit should occur. Yet, singularly enough, so far back as 
April, 807, Mercury is recorded to have been seen as a dark spot 
upon the face of the Sun. We now know that it is much too 
small to be visible to the naked eye in that position, and the 
object observed could have been nothing else than a large sun- 
spot. Upon the establishment of the Copernican theory it was 
immediately perceived that transits of the inferior planets across 
the face of the Sun must occur, and the recognition of the value 
of transits of Venus for determining the solar parallax was not 
long in following. The idea of utilizing such transits for this 
purpose seems to have been vaguely conceived by James Gregory, 
or perhaps even by Horrocks; but Halley was first to work it 
out completely, and to him is usually assigned the honour of the 
invention. His paper, published in 1716, w f as mainly instru¬ 
mental in inducing the governments of Europe to undertake the 
observations of the transits of Venus of 1761 and 1769, from 
which our first accurate knowledge of the Sun’s distance was 
obtained. 

When Kepler had finished his Rudolphine tables they 
furnished the means of predicting the places of the planets with 
some approach to accuracy ; and in 1627 he announced that 

1 An address delivered before Section A of the Aimrican Association for 
the Advancement of Science, on August 23, 1882, by Prof. Wm. Harkness, 
Chairman of the Section, and Vice President of the Association. 


© 1882 Nature Publishing Group 









Nov. 30 , 1882 ] 


NA TURE 


Mercury would cross the face of the Sun on November 7, 1631, 
and Venus on December 6 of the same year. The intense 
interest with which Gassendi prepared to observe these transits 
can be imagined when it is remembered that hitherto no such 
phenomena had ever greeted mortal eyes. He was destitute of 
w r hat would now be regarded as the commonest instruments. 
The invention of telescopes was only twenty years old, and a 
reasonably good clock had never been constructed. His 
observatory was situated in Paris, and its appliances were of the 
most primitive kind. By admitting the solar rays into a darkened 
room through a small round hole, an image of the Sun nine or 
ten inches in diameter was obtained upon a white screen. For 
the measurement of position angles a carefully divided circle 
was traced upon this screen, and the whole was so arranged that 
the circle could be made to coincide accurately with the image of 
the Sun. To determine the times of ingress and egress, an 
assistant was stationed outside with a large quadrant, and he was 
instructed to observe the altitude of the sun whenever Gassendi 
stamped upon the floor. Modern astronomical predictions can 
be trusted within a minute or two, but so great did the uncertainty 
of Kepler’s tables seem to Gassendi that he began to watch for 
the expected transit of Mercury two whole days before the time 
set for its occurrence. On the 5th of November it rained, and 
on the 6th clouds covered the sky almost all day. The morning 
of the “Jth broke, and yet there was no respite from the gloomy 
pall. Gassendi continued his weary watch with sickening dread 
that the transit might already be over. A little before eight 
o’clock the sun began to struggle through the clouds, but mist 
prevented any satisfactory observation for nearly another hour. 
Towards nine the sun b came distinctly visible, and turning to 
its image on the screen, the astronomer observed a small black 
spot upon it. It was not half as large as he expected, and he 
could not believe it was Mercury. He took it for a sun-spot, 
and carefully estimated its position at nine o’clock, so that he 
might use it as a point of reference for the planet, if indeed he 
should be fortunate enough to witness the transit. A little later 
he was surprised to see the spot had moved. Although the 
motion was too rapid for an ordinary sun-spot, the small size of 
the object seemed to forbid the idea that it was Mercury. 
Besides, the predicted time of the transit had not yet arrived. 
Gassendi was still uncertain respecting the true nature of the 
phenomenon when the sun again burst through the clouds and it 
was apparent that the spot was steadily moving from its original 
position. All doubt vanished, and recognizing that the transit, 
so patiently watched for, was actually in progress, he stamped 
upon the floor as a signal for his assistant to note the sun’s 
altitude. That faithless man, whose name has been forgotten 
by history, had deserted his post, and Gassendi continued his 
observations alone. Fortunately the assistant returned soon 
enough to aid in determining the instant of egress, and thus an 
important addition was made to our knowledge of the motions 
of the innermost planet of the solar system. 

After this success in observing Mercury, Gassendi hoped he 
might be equally fortunate in observing the transit of Venus on 
December 6, 1631. He knew that Kepler had assigned a time 
near sunset for first contact, but the tables were not sufficiently 
exact to forbid the possibility of the whole transit being visible 
at Paris. Alas, alas ! these hopes were doomed to disappoint¬ 
ment. A severe storm of wind and rain prevailed on December 
4th and 5th, and although the sun was visible at intervals on the 
6th and 7th, not a trace of the planet could be seen. We now 
know that the transit happened in the night between the 6th and 
7th, and was wholly invisible at Paris. 

Transits of Venus can occur only in June and December, and 
as the two transits of a pair always happen in the same month, 
if we start from a Jane transit the intervals between consecutive 
transits will be 8 years, 1054 years, 8 years, 121J years, 8 years, 
105J years, and so on. This is the order which exists now, and 
will continue for many centuries to come, but it is not always so. 
The path of Venus across the sun is not the same in the two 
transits of a pair. For a pair of June transits, the path at the 
second one is sensibly parallel to, and about twenty minutes 
north of, that at the first; wh : le for a pair of December transits 
the parallelism still holds, but the path at the second one-is about 
twenty-five minutes south of that at the first. Hence it happens 
that whenever Venus passes within about four minutes of the 
sun’s centre at a June transit, or within about eight minutes at 
a December transit, she will pa<s juT outside the sun’s disk at 
the other transit of the pair, and it will fail. Thus the intervals 
between consecutive transits may be modified in various ways. 
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If the first transit of a June pair fails, they will become 1294 
years, 105! years, 8 years, 1294 years, etc. If the second transit 
of a June pair fails, they will become 1134 years, 8 years, 12 rj 
years, 113! years, etc. If the first transit of a December pair 
fails, they will become 8 years, 1x34 years, 12 ij years, 8 years, 
etc. If the the second transit of a December pair fails, they will 
become 8 years, 1054 years, 1294 years, 8 years, etc. And 
finally, if either the first or second transit of a pair fails both in. 
June and December, they will become 1134 years, 1294 years, 
1134 years, 1294 years, etc. 

When Kepler predicted the transit of 1631, he found from 
his tables that at her inferior conjunction on December 4, 1639, 
Venus would pa^s just south of the sun, and therefore he 
believed the second transit of the pair would fail. On the other 
hand, the tables of the Belgian astronomer, Lansberg, indicated 
that the northern part of the sun’s disk would be traversed by 
the planet. In the fall of 1639 this discrepancy was investigated 
by Jeremiah Horrocks, a young curate only twenty years old, 
living in the obscure village of Hoole, fifteen miles north of 
Liverpool, and he found, apparently from his ow r n observations, 
that although Kepler’s tables were far more accurate than 
Lansberg’s, the path of the planet would really be a little north 
of that assigned by Kepler, and a transit over the southern 
portion of the sun would occur. He communicated this dis¬ 
covery to his friend William Crabtree, and these two ardent 
astronomers were the only ones who had the good fortune to 
witness this, the first recorded transit of Venus. 

Horrocks had great confidence in his corrected ephemeris of 
Venus, and it forbade him to expect the ingress of the planet 
upon the sun before three o’clock in the afternoon of Sunday, 
November 24, old style (December 4, new style) ; but as other 
astronomers assigned a date some hours earlier, he took the pre¬ 
caution to begin his observations on the 23rd. The 24th seems 
to have been partially cloudy, but he watched carefully from 
sunrise to nine o’clock ; from a little before ten until noon ; and 
at one o’clock in the afternoon; having been called away in the 
interval by-business of the highest importance— persumably the 
celebration of divine service. About fifteen minutes past three 
he was again at liberty, and as the clouds had dispersed, he 
returned to his telescope and was rejoiced to find Venus upon 
the sun’s disk, second contact having just happened. Only 
thirty-five minutes remained before sunset, but during these 
precious moments he made determinations of the position of 
Venus which are even yet of the highest value. Crabtree was 
less fortunate. At his station, near Manchester, there was but a 
momentary break in the clouds a quarter of an hour before sun¬ 
set. This sufficed to give him a glimpse of the transit, and he 
afterwards made a sketch from memory. 

The years sped swiftly by, and as the transit of 1761 
approached, Halley’s paper of 1716 was not forgotten, although 
he himself had long been gathered to his fathers. In deciding 
to what extent his plans could be followed, it was first of all 
necessary to know how nearly the real conditions would 
approximate to those he had anticipated. Passing over a paper 
by Trebucket calling attention to errors in Halley’s data, Delisle 
was first to point out the exact conditions of the transit, and the 
circumstances upon which the sucess of the observations would 
depend. In August, 1760, less than a year before the event, he 
published a chart showing that inaccurate tables of Venus had 
misled Halley, both as to the availability of his method, and in 
the selections of stations. The occasion could be more effectively 
utilized by a change of plan, and Delisle considered it best to 
observe at suitably selected localities from many of which only 
the ingress, or only the egress, would be visible. Ferguson, 
in England, seems to have arrived independently at similar 
conclusions. 

The two methods proposed respectively by Halley and 
Delisle have played so important a part in the history of physical 
astronomy that it will not be amiss to state briefly the distinction 
between them. The sun causes Venus to cast a shadow which 
has the form of a gigantic cone, its apex resting upon the planet, 
and its diameter continually increasing as it recedes into space. 
All the phenomena of transits are produced by the passage of 
this shadow cone over the earth, and as each point of the cone 
corresponds to a particular phase of a transit, any given phase 
will encounter the earth, and first become visible, at some point 
where the sun is just setting ; and will leave the earth, and there¬ 
fore be last visible, at some point where the sun is just rising. 
Between these two points it will traverse nearly half the earth’s 
circumference and in so doing will consume about twenty minutes. 
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The only phases dealt with "by either Halley’s or Delisle’s method 
are the external and internal contacts, both at ingress and at 
egress. Delisle’s method consists in observing the times of 
contact at stations grouped about the regions where either ingress 
or egress is soonest and latest visible. The longitudes of the 
stations must be well determined, and then by combining them 
with the observed times of contact the rate at which the shadow 
cone sweeps over the earth becomes known, and from it the 
solar parallax results. At many of the *ta?ions best suited for 
Delisle’s method, only the beginning or only the ending of the 
transit will be visible; but for the application of Halley’s 
method, both the beginning and the ending must be seen. The 
theory of the latter method is so complicated that it is difficult 
to explain it briefly and at the same time accurately; but the 
the following considerations will turfice to indicate its nature. 
The duration of a tiansit at any point on the earth’s surface 
depends partly upon the length of path, and partly upon the 
velocity, of that print while within the shadow cone. The 
length of path is affected by the latitude of the point, and the 
velocity by the earth’s diurnal motion, which in some regions 
accelerates, and in others retards, the progress of the shadow. 
The result is that throughout one-half the earth’s surface the 
duration of the transit is lengthened, while throughout the other 
half it is shortened ; the maximum lengthening and sh< rtening 
occurring at the respective pr les of the hemispheres in question. 
Although these poles are not situated at the extremities of the 
earth’s axis, it usually happens that one of them is shrouded in 
night; but upon the sunlit side of the earth, from which alone 
observations can be made, localities may exist at some of which 
the duration of the transit will be twenty minutes or more 
greater than at others. This inequality is the condition upon 
which Halley’s method depends, and when such localities are 
accessible it may be advantageously applied. Briefly then, 
Halley’s method consists in observing the duration of a transit 
at two or more stations so selected as to give durations of 
widely different lengths; while Delisle’s method consists in 
employing a common standard time to note the instant when 
the transit begins, or ends, at two or more stations so chosen 
as to give very different values for that instant. 

The transit of 1761 was visible throughout Europe and was 
well observed by astronomers in all farts of that continent. 
Besides this, England sent expeditions to St. Helena and to the 
Cape of Good Hope ; and English astronomers ob. ( erved at 
Madras and Calcutta; French astronomers were sent to Tobolsk, 
Rodriguez, and Pondicherry ; Russians to the confines of Tartary 
and China ; and Swedes to Lapland. No less than 117 stations 
were occupied by 176 observers; and of these, 137 published 
their observations. When this mass of data was submitted to 
computation, the result was far from satisfactory. Values of 
the solar parallax were obtained ranging from 8.49 seconds to 
10.10 seconds; and in their disappointment the astronomers of 
the eighteenth century concluded that too much reliance had been 
placed upon Delisle’s method. 

The transit of 1769 drew on apace ; and, to avoid a repetition 
of the fancied mistake of 1761, attention was directed almost 
exclusively to Halley’s method. The conditions of the transit 
were carefully discussed by Hornsby in England, and by Lalande 
and Pingre in France ; and it was found that its duration would 
be greatest in Lapland and Kamschatka, and least in the Pacific 
Ocean, California and Mexico. Astronomers were dispatched 
to all these regions. England sent the famous Capt. Cook to 
Otaheite, France sent Chappe to California; the King of 
Denmark sent Father Hell to Lapland; and in addition 
numerous observations were made in Europe, North America, 
China, and the East Indies, The preparations were most 
elaborate, and the result better than in 1761, but still not 
satisfactory. ^ The black drop and other distortions disturbed 
the contacts in this transit as they had done in the previous one, 
and the values of the parallax deduced by the best computers 
ranged from 8.43 seconds to 8.85 seconds. 

Thus the matter rested till 1825 and 1827 when Encke 
published abstracts of his discussion of the transits of 1761 and 
1769* from which he deduced a parallax of 8.58 seconds. This 
discussion was not printed in full till 1835, when it immediately 
commanded the attention of astronomers, and its result, which 
Encbe had modified to 8.57 seconds, was universally accepted 
for more them a quarter of a century. As time wore on, certain 
gravitational investigations led to a strong suspicion that the 
sun’s distance had been over-estimated by at least three million 
miles, ard the observations of Mars at its opposition in 1862 


converted this suspicion into a conviction. The eighteenth 
century transits were again rediscussed and a parallax of 8.83 
seconds w 7 as found from them by Powalky in 1865, and 8.91 
seconds by Mr. E. J. Stone in 1868. Newcomb’s paper, in 
1867, also produced a marked impression. 

The transit of 1874 was then approaching, and in the dis¬ 
cussion as to how it should be utilized Halley’s and Delisle’s 
methods orce more played a 1 rominent part. It was recogmzed 
that the uncertainty in the observed times of c ntact of the 
eighteenth century transits was largely due to the black drop, 
and the causes of that phenomenon were carefully considered. 
Among them, most astronomers believed that irradiation played 
an important, if not the principal, part; but at the same time 
there was a general feeling that the telescopes of a century ago 
were bad, and that the magnificent instruments of the present 
day would give better results. In view of all the circumstances 
it was determined that the contacts . should be observed with 
equatorially-mounted achromatic telescopes of from 4 to 6 inches’ 
aperture, or with reflectors of not less than 7 inched aperture, 
and that magnifying powers of from 150 to 200 diameters should 
be employed. The Germans and Russians adopted heliometers 
of about three inches’ aperture for making exact determinations 
of the positions of Venus during transit, but other nations did 
not foliow them example. 

Phonography, an agency undreamed of in the eighteenth 
century, was also availably and all saw the desirability of 
employing it; but there was much difference of opinion as to 
how should this be done. The European astronomers preferred 
instruments modelled upon the Kew photoheliograph, whose 
objective has 3.4 inches aperture and 50 inches focus, giving an 
image of the sun 0.482 of an inch in diameter, which is enlarged 
by a secondary magnifier to 3 93 inches. On the other hand, 
the American astronomers contended that photographs taken 
with such instruments would be affected by troublesome errors 
due to the secondary magnifier, that position angles could not he 
measured from them accurately enough to be of any use, and 
that it would be exceedingly difficult to determine the exact 
linear value of a -econd of arc. They advocated the use of 
horizontal photoheliographs, which are free from all these dis¬ 
advantages ; and the instruments which they adopted had 
apertures of 5 inches, and focal distances of 38J feet, giving 
images of the sun slightly more than 4 inches in diameter. 
Notwithstanding ihis rad cai difference of opinion respecting 
the best form of photoheliograph, the astronomers of the old 
and new worlds w-ere in perfect accord as to how the instruments 
should be employed. Between the first and second contacts, 
and again between the third and fourth contacts, photographs 
about five minutes square, slv wing the indentation cut by the 
planet into the sun’s limb, were to be taken at intervals of a 
few seconds ; and from these it was hoped the true times of 
contact could be deduced wiib great accuracy. Between the 
second and third contacts, pictures of the. entire sun were to be 
taken at short intervals, and the positions of Venus relatively to 
the sun’s centre were to be obtained from them hy subsequent 
measurements. In the latter case, the photoheliograph took the 
place of a beliometer, and was superior to that instrument in its 
power of rapidly accumulating data. 

The question of instrumental outfit having been disposed of, 
stations were selected, and parties dispatched to almost every 
available point. The United States, England, France, Germany, 
Russia, Holland,—in short, nearly all the nations of the 
civilized world,—took part in the operations. The weather 
was not altogether propitious on the day of the transit, tut 
nevertheless a mass of data was accumulated which will require 
years for its thorough discussion. When the parties returned 
home the contact observations were first attacked, but it was soon 
found that they were little better than those of the eighteenth 
century. The black drop, and the atmospheres of Venus and 
the Earth, had again produced a series of complicated 
phenomena, extending over many seconds of time, from 
among which it was extremely difficult to pick out the true 
contact. It w ? as uncertain whether or not different observers 
had really recorded the same phase, and in every case that 
question had to be decided before the observations could be 
used. Thus it came about that within certain rather wide 
limits the resulting parallax was unavoidably dependent upon 
the judgment of the computer, and to that extent was mere 
guesswork. Attention was next directed to the photographs, 
and soon it began to be whispered about that those taken by 
European astronomers were a failure. Even yet I am not aware 
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that the Germans have published anything official on the subject; 
but the English official report has appeared, and it frankly 
declares that “after laborious measures and calculations it was 
thought best to abstain from publishing the results of the 
photographic measures as comparable with those deduced from 
telescopic view.” Front the way in which these photographs 
were taken, Sir George Airy saw that they could not yield 
position angles of any value, and therefore differences of right 
ascension and declination could not be determined from them ; 
but they did seem capable of giving the distance between the 
centres of Venus and the sun with considerable, accuracy. Upon 
trial this proved not to be the case. No two persons could 
measure them alike, became “however well the sun’s limb on 
the photograph appeared to the naked eye to be defined, yet on 
applying to it a microscope it became indistinct and untraceable, 
and when the sharp wire o' the micrometer was placed on it, it 
entirely disappeared.” In short, the British photographs ar> 
useless for the present, but Sir George Airy hopes that in the 
future some astronomer may be found who will be capable of 
dealing with them. 

We turn now to the American photographs. They present a 
well defined image of the sun about 4,4 inches in diameter, and 
are intended to give both the position angle and distance of 
Venus from the sun’s centre. A special engine was at hand for 
measuring them, but when they were placed under the microscope 
only an indistinct blur could be seen. Here again was the same 
difficulty which had baffled the English, but fortunately its 
cause was soon discovered. The magnifying power of the 
microscope was only 374 diameters, which seemed moderate 
enough, but was it really > so ? The photographic image of 
the sun was about 4.4 inches in diameter, and this was magnified 
3.31 times by the objective of the microscope, thus giving an 
image 14.56 inches in diameter. To yield‘an image of the same 
size, a telescopic objective would require a focus of about 1563 
inches, and if the eye-piece of the microscope, which had an 
equivalent focus of 0.886 of an inch, were applied to it, a power 
of 1764 diameters would be produced. This then was the 
utterly preposterous power under which the image of the sun 
was seen when the photograph was viewed through the micros¬ 
cope, and no useful result could be expected from it. Means 
were immediately provided for reducing the power of the- 
microscope to 5.41 diameters, and then the photograph seen 
through it appeared as the sun does when viewed through a 
telescope magnifying 255 diameters. After this change all 
difficulty vanished, and the photographs yielded excellent results. 
The measurements made upon them seem free from both constant 
and systematic errors, and the probable accidental error of a 
position of Venus depending upon two sets of readings ‘made 
upon a single photograph is only 0.553 of a second of arc. To 
prevent misunderstanding it should be remarked that this state¬ 
ment applies only to pictures taken between second and third 
contact, and showing the entire sun. The small photographs 
taken between first and second contact and again between third 
and fourth contact, proved of no value. 

These investigations 'consumed much time, and before the 
result from the American photographs was generally known, an 
international convention of astronomers was held in Paris to 
consider how the transit of 1882 should be observed. The 
United States was not represented at this conference, and 
guided only by their own experience, the European astronomers 
declared that photography was a failure and should not be tried 
again. They knew that the contact methods are attended by 
difficulties which have hitherto proved insurmountable, but under 
the merciless pressure of necessity, they decided to try them 
once more. Unfettered by the action of the Paris Conference, 
the United States Transit of Venus Commission took a very 
different view of the case. Its members knew that the probable 
error of a contact observation is 0.15 of a second of arc, that 
there may always be a doubt as to the phase observed, and that 
a passing cloud may cause the loss of the transit. They also 
knew that the photographic method cannot be defeated by 
passing clouds, is not liable to any uncertainty of interpretation, 
seems to be free from systematic errors, and is so accurate that 
the result from a single negative has a probable error of only 
0.55 of a second of arc. If the sun is visible for so much as 
six minutes between the second and third contacts, by using dry 
plates thirty-six negatives can be taken, and they will give as 
accurate a result as the observation of both internal contacts. 
These were the reasons which led the American Commission to 
regard photography as the most hopeful means of observation 
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and thus it happens that the astronomers of the old and new 
worlds differ radically respecting the best means of utilizing one 
of the most important astronomical events of the century. Tne 
Europeans condemn photography, and trust only to contacts and 
heliometers; the Americans observe contacts because it costs 
nothing to do so, but look to photography for the most valuable 
results 

In 1716, Halley thought that by the application of his method 
to the transit of 1761, the solar parallax could certainly be a 
determined within the five hundredth part of its whole amount. 
Since then, three transits have come and gone, and the contact 
methods have failed to give half that accuracy. From the 
photographic method, as developed by the U. S. Transit of 
Venus Commission, we hope better things, and perhaps fifty 
years hence its results may be regarded as the most valuable 
of the present transit season. In 1874, as in 1761, exaggerated 
views prevailed respecting the value of transits of Venus, but 
no competent authority now supposes that the solar parallax can 
be settled by them alone. The masses of the Earth and Moon, 
the moon’s parallactic inequality, the lunar equation of the earth, 
the constants of nutation_and aberration, the velocity of light, 
and the light equation, must all be taken into account in 
determining the solar parallax, and it cannot he regarded as 
exactly known until the results obtained from trigonometrical, 
gravitational, and phototachymetrical methods are in perfect 
harmony. It may be be many years before this is attained, but 
meanwhile practical astronomy is not suffering. Its use of the 
solar parallax is mainly confined to the reduction of observations 
made at the surface of the earth to what they would have been 
if made at the Earth’s centre ; and for that, our present know¬ 
ledge suffices. The real argument for expending so much money 
upon transits of Venus is that being an important factor in 
determining the solar parallax, their extreme rarity renders it 
unpardonable to neglect any opportunity of observing them. 
Let us do onr whole duty in this matter that posterity may 
benefit by it, even as we have benefited by the labours of our 
predecessors. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. —-The professoriate has been strengthened by the 
election of Dr, Burdon Sanderson to the new Chair of Physio¬ 
logy on the Waynflete foundation in connection with Magdalen 
College. The Biological side of the Museum will now be 
divided into two departments. 

The Brakenbnry Natural Science Scholarship at Balliol Col¬ 
lege has been awarded by the Examiners to Mr. Walker 
Overend, of the Yorkshire College of Science and St. Bar¬ 
tholomew’s Hospital. 

Cambridge. —Messrs. J. W. Hicks and F. Darwin are 
appointed members of the Botanic Garden Syndicate; Dr. 
Ferrers (Master of Cains), and Prof. Stuart, of the Museums 
and Lecture-Rooms Synlicate ; Prof. Stuart is also SDecially re¬ 
appointed to the Local Examinations and Lectures Syndicate ; 
Dr. Ferrers and Mr. Routh are appointed on the Observatory 
Syndicate; Prof. Humphry and Mr. Vines, on the State Medi¬ 
cine Syndicate ; Mr. Trotter, on the S pecial Board for Medi¬ 
cine ; Mr. Besant, on the Special Board for Mathematics ; Mr. 
Shaw, on the Special Board for Physics and Chemistry; Mr. 
Vines, on the Special Board for Biology and Geology. 

Messrs. J. C. Saunders and J. W. Hicks are approved as 
Teachers of Botany and Chemistry respectively for the purpose 
of certificates for Medical Students. 

The iollowing colleges have offered open exhibitions or 
scholarships for natural science, with examinations in December 
or January next: Trinity, examination, December 12, one 
exhibition of 50/. for two years; candidates to be under nine¬ 
teen on March 25 next, St, Johns, one exhibition, 50/., for 
three years, examination December 12 ; Caius, Jan. 8; Christ’s, 
Emmanuel, and Sidney, January 12, a joint examination; candi¬ 
dates for all these must be under nineteen years of age. Parti¬ 
culars may be obtained from the tutors of the respective colleges. 

Glasgow. —The following appointments to Scholarships, &c., 
have been made in accordance with the results of the Competi¬ 
tive Examinations:—George A. Clark Scholarship in Mental 
Philosophy (£200 for four years), John S. McKenzie, M.A. ; 
William Ewing Fellowship in Mental Philosophy (£80 for three 
years), James A. McCallum, M.A. ; Eglinton Fellowship in 


© 1882 Nature Publishing Group 







